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GEhTRAL RESPONSES TO COMMEhTS 

This document presents DOE’S responses to comments provided by the Colorado 
Department of Health (CDH), U.S. Environmental Protection Agency (EPA), and EPA’s 
consultant PRC on Technical Memorandum No. 5, Exposure Scenarios, as part of the 
Human Health Risk Assessment for OU 2, 903 Pad, Mound, and East Trenches areas 
at Rocky Flats. General response summaries are presented first, followed by specific 
responses to individual comments from CDH, EPA, and PRC. More detailed 
information supporting the DOE positions outIined below is provided in the specific 
comments. 

ResDonse to EP.4 General Comments 

EPA (2-1: 

Comment: 

Response: 

EPA G-2: 

Comment: 

Response: 

The document states (pg. 2-11) that a number of seeps in OU 2 are 
“currently being remediated”. This is not true. 

There is an IM/IRA action going on at several OU 2 seeps. 

Numerous statements are made about ”future designation as an ecological 
preserve” (e.g. pg. 2-13). They are speculative, misleading, and largely 
irrelevant. 

While we agree that the full range of currently viable options for future 
on-site land use should be mentioned, we believe that the referenced text 
concerning possible establishment of some type of ecological preserve in 
the buffer zone is appropriate. Certainly the ecological preserve and 
private industrial park options have received the grearest attention to date 
and thus would appear to be more likely at this time than residential or 
agricultural options. 
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EPA G-3: 

Comment: In constructing the Conceptual Site Model (pg. 4-6), the document asserts 
that there is no contamination in the lower hydro-stratigraphic unit. This 
conclusion is premature. 

Response: LHSU contamination will be addressed in the bedrock program. It is 
currently assumed that there are no risks posed by LHSU waters. The 

bedrock program will confirm or deny this premise. 

EPA G-4: 

Comment: The document repeatedly states that the RFP Surface Water Management 
Plan was approved by EPA. This plan was not subject to nor did it 
receive Agency approval. 

Response: The RFP Surface Water Management Plan has not been approved by 
EPA. The text will be changed to show this. 

ResDonse to EP.4 Specific Comments 

EPA S-1: Current Off-Site Resident (4.5.2.1) 

Comment: The pathways listed on page 4-9 to be evaluated for current off-site 
residents should also include ingestion of homegrown vegetables and fruits 
which have been contaminated via uptake of contaminants from soil. The 
list on page 4-9 includes ingestion of vegetables only which have been 
contaminated from deposition of particulates. However, both sources of 

contamination should be evaluated for fruits and vegetables. The 
rationale pro\rided in the document for not evaluating the uptake source 
for plants is that  metals bind to soil, thus reducing their bioavailability to 
plants. This is correct, however, reduced bioavailability should not be 
equated with no bioavailability. Heavy metal uptake into vegetable crops 



- -  - - - - - _  

has been well documented (Boon and Soltanpour 1992). Plant uptake of 
metals varies depending on factors such as plant Qye, soil gye ,  soil 
contaminant concentration, precipitation, etc. Studies have found 
concentrations of lead ranging up to 1500 ppm in plants, and cadmium 
ranging up to 35 ppm (Hemphill et a!. 1973). This is not an insignificant 
amount. Hence, both vegetable and fruit uptake of contaminants from 
soil, as well as deposition of contaminated particulates onto the surface of 
vegetables and fruits should be evaluated as an exposure pathway to 
off-site residents. 

The pathways on page 4-9 should also include external irradiation from 
decay of radioactive materials in contaminated soils. As described in Risk 
Assessment Guidance for Superfund (RAGS), Part A, Chapter 10 (EPA 
1989), externa1 radiation exposure is a concern with radionuclides which 
emit gamma rays (such as Americium and Plutonium), which are the most 
penetrating of the emitted radiations. 

Response: DOE continues to believe that estimating risk due to plant uptake off-site 
is unreasonable because of the extreme dilution associated with aerial 
transport and mixing throughout the root zone. Conservative estimates of 
dilution 2s a result of Gaussian dispersion to an off-site garden, coupled 
with tilling of the top 15 cm of the garden soil, result in a dilution factor 
of at least 60,000 following 30 years of deposition. Dilution due to 
Gaussian dispersion is estimated to result in an annual deposition rate of 
less than 100 mg/m2 of OU 2. particulates on garden soil at the location 
of the off-site residential receptor. This value is conservative, because the 
model actually predicts this deposition rate at a distance of one mile from 
the source. Using a tilling depth of 15 cm and a soil density of 1.2 g/cm3 
results in a total dilution factor of at least 1.8 million for each year’s 
deposition. Assuming that aerially deposited contaminants accumulate at 
the same rate for a period of 30 years yields a total dilution factor of at 
least 60,000. Of course, the use of soil amendments would result in 
further dilution. Therefore, the additive exposure associated with plant 
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uptake from the soil (compared to deposition of foliar parts) is 
insi,gificant. 

DOE believes that conceivable concentrations of radioactive materials 
from OU 2 in off-site areas may represent a relatively si,&ficant radiation 
exposure due to the amount of radiation material present. This pathway 
will therefore be assessed quantitatively in the risk assessment. 

c 

EPA S-2: 

Comment: 

Res p ons e : 

The evaluation of potential exposures to site contaminants via ingestion 
of fruit will be added to the evaluation of current and hypothetical future 
residential exposures. The specific values for fruit consumption will be the 
RME value of 42 grams/day, as recommended in the EPA Standard 
Default Exposure Factors ( O S W R  Directive 9285.6-03). 

Future Off-Site Resident (4.5.2.5) 

The pathways listed on page 4-17 for the future off-site resident should 
include ingestion of homegrown vegetables and fruits which have been 
contaminated via uptake of contaminants from soil, as well as from 
deposition of particulates. The reasoning for this is provided in the 
paragraph above concerning current off-site residents. 

The pathways listed on page 4-17 should also include external irradiation 
from decay of radioactive materials in conmninated soils. The reasoning 
is also provided in the above section. 

DOE continues to believe that estimating risk due to plant uptake off-site 
is unreasonable because of the extreme dilution associated with aerial 
transport and mixing throughout the root zone. Conservative estimates of 
dilution as a result of Gaussian dispersion to an off-site garden, couple 
with tilling of the top 15 cm of the garden soil, result in a dilution factor 
of at least 60,000 following 30 years of deposition. Dilution due to 
Gaussian dispersion is estimated to result in an arLnual deposition rate of 
less than 100 mg/m’ of OU 2 particulates on garden soil at the location 
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of the off-site residential receptor. This value is conservative, because the 
model actually predicts this deposition rate at a distance of one mile from 
the source. Using a tilling depth of 15 cm and a soil density of 1.2 g/cm3 
results in a total dilution factor of at least 1.8 million for each year's 
deposition. Assuming that aerially deposited contaminants accumulate at 
the same rate for a period of 30 years yields a total dilution factor of at 
least 60,000. Of course, the use of soil amendments would result in 
further dilution. Therefore, the additive exposure associated with plant 
uptake from the soil (compared to deposition of foliar parts) is 
insignificant. 

DOE believes that conceivable concentrations of radioactive materials 
from OU 2 in off-site areas may represent a relatively si,gnificant radiation 
exposure due to the amount of radioactive material present. This pathway 
will therefore be assessed quantitatively in the risk assessment. 

The evaluation of potential exposures to site contaminants via ingestion 
of fruit will be added to the evaluation of current an hypothetical future 
residential exposures. The specific values for fmit consumption will be the 
RME value of 42 grams/day, as recommended in the EPA Standard 
Default Exposure Factors (OSWER Directive 9285.6-03). 

EPA S-3: General Exposure Assumptions (51.1) 

Comment: On page 5.3 the exposure frequency to soil ingestion and inhalation of 
particulates w2s changed from 350 days/year to 290 dayslyear (for 
residential) and from 250 days/year to 207 days/year (for occupational) 
because of information on snow cover. If the information were being used 
to determine whether or not someone actually went on the site because 
of the weather, such as in a recreational or trespassing scenario, this 
asscmption would be correct. However, since the residents are expected 
to iive in their housing areas, and the workers are expected to come to 
work reprdless of the weather. this assumption is inappropriate. The 
concept that soil ingestion is limited to outdoor exposure is erroneous. 
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Tne EPA soil ingestion value is a combination of outdoor soil and indoor 
dust which can not be divided evenly throughout the day. Tracer element 
studies have shown that approximately 50% of soil ingestion is from 
outdoor soil and approximately 50% is from indoor dust, even though the 
study participants were outdoors only 1.5 hours/day on the average 
(Stanek and Calebrese 1992). Unless site-specific information is available 
on the concentration of contaminants in both outdoor soil and indoor dust, 
it is assumed that the concentration of contaminants in indoor dust is 
equal to the concentration in outdoor soil. Therefore, the exposure 
frequency for ingestion of soil should remain at 350 days for residential 
and 250 days for occupational receptors. 

Response: The current literature regarding the relative contribution of outdoor soil 
to indoor dust is inconclusive. DOE assumes that, even for individuals 
who spend all of their time at home, only half of the ingested soil or dust 
originates as contaminated media. The other half includes dust from more 
distant sources, as well as a variety of indoor sources unrelated to outdoor 
soils. Therefore, DOE will use an FI value of 0.5 and an exposure 
frequency of 350 days/yr (residential) and 250 days/yr (occupational, other 
than construction). 

EPA S-4: Inhalation Assumptions (5.1.2) 

c 

Comment: Page 5-4 lists the inhalation exposure frequency for current and future 
residential receptors as 16 hours/day. This is incorrect. The correct value 
is 24 hoursj’day. It is no: unreasonable to assume that sensitive members 
of the receptor population such as infants and elderly people spend the 
entire day at their housing area. 

Page 5-5 is proposing a deposition factor of 3% for inhaled particles. 1 
would recommend that the deposition factor be eliminated, unless 
appropriate chemical-specific pharmacokinetic evidence can be pro\rided. 
Although it is recognized that inhaled particles are deposited in different 
regions of the respiratory system, this preferenrlal deposirion is qu i t e  
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Response : 

EPA S-5: 

Comment: 

- 

variable depending on particle size, particle diameter, chemical properties 
of the contaminant, etc. In situations where the use of a deposition factor 
would be appropriate, such as route-to-route extrapolations based on 
absorbed doses, information on the exposure conditions and 
pharmacokinetics of the contaminant should be evaluated carefully before 
a deposition factor is selected. 

It is generally inappropriate, however, to use a deposition factor in a 
generic equation for estimating exposure. To obtain an estimate of risk, 
the intake derived from this calculation is compared to a reference 
concentration (RfC) of slope factor which is, except for a few cases, based 
on a delivered dose. In other words, the toxicity predicted by the majority 
of RfC's or slope factors, is directly comparable to a given chemical 
concentration in the inhalation chamber (or occupational setting). It is not 
directly comparable to the amount of chemical deposited in the pulmonary 
region or absorbed into the blood stream. 

DOE disagrees with the assumption that RME individuals spend all of 
their time at their residence every day for 30 years but will use 24 hrlday. 
DOE will use the CDH recommended value of 75 percent for the 
percentage of inhaled particles that are deposited in the lung. 

Soil Ingestion Assumptions (5.1.3) 

Technical Memorandum Number 5 proposes to modify soil intake by using 
a fraction ingested factor and a bioavaiiability factor on page 5-6. I 
suggest that both of these factors be removed. 

The purpose of the fraction ingested factor is to modify the amount of soil 
ingested by a receptor, based on the assumption that a person only spends 
so much time outdoors, and that soil ingestion is limited to outdoor 
exposure. Tne concept that soil ingestion is limited to outdoor exposure, 
and ihat the EP.4 soil ingestion value can be evenlli divided throughou1 
the day is erroneous. The 100 mg/day soil ingesiion value is a 
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combination of outdoor soil and indoor dust. Tracer element studies have 
shown that approximately 50% of soil ingestion is from outdoor soil and 
approximately 50% is from indoor dust, even though the smdy participants 
were outdoor only 1.5 hours on the average (Stanek and Calabrese 1992). 
Hence, the idea that soil ingestion only occurs outdoors and is 
proportional to the time spent outdoors is incorrect. 

c 

The bioavailability factor assumes that contaminants bind tightly to soil 
and, when ingested, are not available for absorption across the G.I. tract 
into the bloodstream. Bioavailability of contaminants from soil in the G.I. 
tract is an unresolved issue. Not only is bioavailability chemical-specific, 
but the scientific literature to date suggests that the bioavailability of the 
few chemicals actually studied is highly variable. Bioavailability is affected 
not only by the chemical present, but the chemical species, particle size, 
chemical concentration, soil morphology, and physiological status of the 
receptor (stomach pH, nutritional status, time between meals, etc.). 
Perhaps the most extensively studied chemical in terms of bioavailability 
is lead. A number of animal bioavailability studies using different forms 
of soil and lead species have been -conducted with resulting 
bioavailabilities ranging from 5 - 40%. Even for a chemical as well 
studied as lead, it is difficult to recommend a bioavailability factor. 
Region 8 has, however, used reduced bioavzilability factors for 
contaminants based on site-specific geochemical and geophysical 
characterization of the chemical form present in the soil and in vivo 
bioavailability studies in animals. If DOE can provide this type of site- 
specific data, we Mill consider the sue of a reduced bioavailability factor. 
However, until DOE provides this evidence or until further research is 
conducted in this area, it would be extremely difficult to recommend a 
factor for bioavailability from soil at this time. 

Response: The current literzture regarding the relative contribution of outdoor soil 
to indoor dust is inconclusive. DOE assumes that, even for individuals 
who spend ,211 of their time at home, only half of the ingested soil or dust 
orisinates as contaminated media. The other half includes dust from more 



EPA 5-6: 

Comment: 

_- - ~ 

distant sources, as well as a variety of indoor sources unrejated to outdoor 
soils. Therefore, DOE will use an FI value of 0.5. 

For some compounds, the ability of soils to bind the chemical can be 
significant, especially in its effects on the availability of the compound for 
dermal exposures. Chemical-specific information regarding the ability of 
soil to bind compounds so as to reduce their availability for human 
exposure Will be submitted to CDH and EPA for review and approval as 

part of the toxicity technical memorandum. 

Homegrown Produce Ingestion Assumptions (5.1.4) 

For each pathway where ingestion of homegrown produce is a concern, 
both fruits and vegetables should be evaluated, and contamination from 
uptake as well as deposition should be assumed. The reasons for this have 
been provided above. 

Page 5-7 states that 80,000 mg/day is the daily RME intake rate for 
vegetables. This is correct, however, fruit- can also be considered as 
"homegrown produce". The daily Rb4E intake rate for homegrown fruit 
is 42,000 mg/day (EPA 1991a). 

Page 5-7 proposes the use of a matrix effect of produce on this 
bioavailability of ingested contaminants from that produce. This 
assumption should be removed. Coniaminants which are deposited on the 
surface of produce are not "bound" to the produce. Most of these 
contaminants can be readily washed off of the produce with water. 
However, one should not make the assumption that people always wash 
their produce, because they don't. Therefore, it is rezisonable to assume 
that the contaminants on the surface of the produce are readily available 
for absorption from the G.I. tract. It's plausible to assume that 
contaminants which have been taken up from the soil into the plant, are 
not as readiiy available for absorption as are contaminants deposited on 
the surface of the produce. However, the a\railable information on this 
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phenomena is even more scarce than that on the bioavailability of 
contaminants from soil. Until further research is conducted in this xes, 
it would be extremely difficult to recommend a factor for bioavailability 
from produce. 

Response: DOE continues to believe that estimating risk due to plant uptake off site 
is unreasonable because of the extreme dilution associated with aerial 
transport and mixing throughout the root zone. Corservative estimates of 
dilution as a result of Gaussian dispersion to an off-site garden, couple 
with tilling of the top 15 cm of the garden soil, result in a dilution factor 
of at least 60,000 following 30 years of deposition. Dilution due to 
Gaussian dispersion is estimated to result in an annual deposition rate of 
less than 100 mg/m2 of OU 2 particulates on garden soil at the location 
of the off-site residential receptor. This value is conservative, because the 
model actually predicts this deposition rate at a distance of one mile from 
the source. Using a tilling depth of 15 cm and a soil density of 1.2 g/cm3 
results in a total dilution factor of at least 1.S million for each year's 
deposition. Assuming that aerially deposited contaminants accumulate at 
the same rate for a period of 30 years yields a total dilution factor of at 
least 60,000. Of course, the use of soil amendments would result in 
further dilution. Therefore, the additive exposure associated with plant 
uptake from the soil (compared to deposition of foliar parts) is 
insignificant. 

.- 
The evaluation of potential exposures to site contaminants via ingestion 
of fruit \+-ill be added to the evaluation of current an hypothetical future 
residential exposures. The specific values for fruit consumption will be the 
RME vaiue of 42 gramslday, as recommended in the EPA Standard 
Default ExTosure Factors (OSM'ER Directive 9285.6-03). 

A bioavailability salue will not be used to estimate human absorption of 
contaminants taken up into plants. It is anticipated that much of the 
exposure to site-related contaminants via ingestion of home-grown produce 
will -be the result of the aerial deposition of soils onto the surfaces of 
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EPA S-7: 

Comment: 

plants. Therefore, DOE will assume that the bioavailability of 
contaminants in soil will also apply to contaminants in resuspended soil 
deposited on plants. 

Realistically, however, any individual who eats vegetables and fruits will 
certainly wash them first. DOE believes that the use of very conservative 
assumptions concerning the proportion of produce provided by the 
residential garden is reasonable only if it is also assumed that the resident 
washes the produce prior to consumption. The assessment will therefore 
include an evaluation of the amount of soil-bound contaminants that 
would be expected to be washed off the produce prior to consumption. 
DOE will apply a soil washoff factor for the on-site and off-site residential 
garden scenarios. 

Dermal Contact with Soil (5.1.6) 

Page 5-8 states that dermal uptake of metals is negligible and is not 
addressed in human health risk assessments. The second part of this 
statement is incorrect and does not accurately reflect the text which it 
references. Dermal uptake of metals is oftentimes insignificant in relation 
to other pathways of exposure, however EPA will generally address it 
either in a quantitative or qualitative manner depending on the region and 
the site-specific circumstances. This statement should be corrected. 
Region 8’s policy has been to address dermal exposure to metals in a 
qualitative manner in a human health risk assessment. 

c 

Page 5-8 assumes an RME surface area of 2,910 cm’/day for dermal 
contact with soil for both the residential and occupational receptors. This 
is incorrect. EPA’s Dermal Exposure Assessment: Principles and 
Applications (EPA 1992a) and Interim Dermal Risk -4ssessment Guidance 
(EPA 1992b) suggest that a typical or average surface area for dermal 
exposu;e to soil (head and hands only, individual wears a long-sleeved 
shirt and pants) is 2,000 crn2 and a reasonable upper lralue (head, hands. 
forearms, and lower legs, individual wears a short-sleeved shirt and shorts) 
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is 5,300 cm2. Although an occupational worker on the site may wear a 
long-sleeved shirt and pants at all times, this is not a reasonable 
assumption to make for a residential receptor. Both of these values can 
be explored in the risk assessment, however, to be consistent with the 
RME concept, the value of 5,300 cm‘ should be used. 

Page 5-9 proposes to calculate an absorbed fraction for dermal exposure 
based on data available in the scientific literature. EPA’s Dermal 
Exposure Assessment: Principles and Applications (EPA 1992a) provides 
suggested values for the dermal absorption fraction of several 
chemicals/classes of chemicals, as well as guidance on calculating an 
absorbed fraction for chemicals for which no experimental dermal 
absorption data from soil is available. 

Page 5-9 proposes to m e  a soil adherence factor of 0.5 mg/cm2. Both of 
the dermal guidance documents listed above (EPA 1992a, 1992b) 
recommend a central tendency value for soil adherence of 0.2 mg/cm2 and 
an upper value of 1.0 mg/cm’. To be consistent with the RME concept, 
the value of 1.0 mg/cm’ should be used in the risk calculation. 

c 

Page 5-9 proposed to use a modiking factor for the fraction of soil 
contacted. You should be aware that this parameter is not part of the 
dermal exposure equation provided in RAGS: Part A (EPA 1989) or the 
Interim Dermal Risk Assessment Guidance (EPA 1992b). This factor 
erroneously assumes that (1) dermal exposure occurs via outdoor soil only 
and not via indoor dust (similar to the assumption made for the soil 
ingestion fraction above), and (2) dermal exposure to soil occurs o d y  
when you are outdoors (i.e., the soil disappears from your skin when you 
come indoors). For these reasons, this factor should be removed from the 
calculation. 
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Response: DOE will address dermal exposure to metals in a qualitative manner in 
the risk assessment. 

?he derivation of the specific value of 5,800 cm2 suggested in this 
comment is unknoum. Based on information presented in the EPA's 
Exposure Factors handbook, a typical exposure case (Le., individual wears 
long sleeve shirt, pants and shoes) the exposed skrn surface is estimated 
to be 2,000 cm'. The most recent guidance in the Interim Guidance for 
Dermal Exposure Assessment recommends use of the upper end of the 
range for exposed skin area as 5,000 cm2 for adults (hands, legs, arms, 
neck, and head). Because the residential exposure scenario is intended to 
characterize average exposures over all seasons, this recommended default 
value of 5,000 an2 is conservative for evaluating this exposure scenario. 
Since a "typical case" exposure is defined to be limited to 2,000 cm2, DOE 
believes that assessing the ecological researcher's exposure at 2,910 cm2 is 
ad equat elp protective . 

When providing risk estimates for a hazardous waste site, the objectives 
and guidelines provided by EPA are to, define a conservative but 
reasonable estimate, usually the 95th percentile of maximum probable risk. 
(See EPA 1991b, Risk Assessment Guidance for Superfund, Volume I: 
Human Health Evaluation Manual. Supplemental Guidance, "Standard 
Default Exposure Factors." OSMER Directive 9285.6-03, Page 2.) (Also 
see Federal Register, Volume 57, Number 104, Page 22922, Friday, 
May 29, 1992.) Because the derivation of the risk estimates are a 
combination of many different individual assumptions, the use of the most 
conservative value for each assumption may lead to an estimate of 
exposure (and risk) that is unreasonable and far above the 95th percentile. 
Compounding extreme conservatism can result in a total exposure that is 
unrealistic and can inappropriately influence the establishment of cleanup 
criteria and evaluation of remediation alternatives. DOE believes that the 
scenarios described in this technical memorandum, as revised, are amply 
conservative and consistent with EPA guidelines. Therefore, an average 
soil adherence factor of 0.5 mg/rn' will be used. 



EPA S-S: 

Comment: 

Response : 

c 

EPA S-9: 

Comment: 

- - 

DOE plans to evaluate dermal absorption of compounds on a chemical- 
specific basis, with specific values determined from appropriate, current 
literature. This information will be submitted for review and approval in 
the Toxiciry Assessment Technical Memorandum. EPA and CDH will 
have an opportunity to review the methodology and specific values to be 
used at the time. 

The current literature regarding the relative contribution of outdoor soil 
to indoor dust is inconclusive. DOE assumes that, even for individuals 
who spend all of their time at home, only half of the ingested soil or dust 
originates as contaminated media. The other half includes dust from more 
distant sources, as well as a variety of indoor sources unrelated to outdoor 
soils. Therefore, DOE will use an FI value of 0.5. 

Dermal Contact with Surface Water (5.1.7) 

The document proposes a water permeability constant of 8.0 E-04 
cm/hour. The Interim Dermal Risk Assessment Guidance (EPA 1992b) 
provides permeability constants for 200 common organics in water and 13 
inorganics. I suggest that these chemical-specific values be used instead 
of a generic default value. 

Chemical-specific permeability constants, if available, will be determined 
from appropriate, current literature. This information will be submitted 
for review and approval in the Toxicity Assessment Technical 
Memorandum. EPA and CDH will have an opportunity to review the 
methodology and specific values to be used at the time. 

External Irradiation (5.1.9) 

This section proposes to estimate e?;posure from external irradiation from 
a method described in EPA's R.4GS: Part .4 (EPA 1989) which is difficult 
to follow. A somewhat less confusing melhod is described in EPA RAGS: 
Par: B (EPA 1991b) and may be easier to use. 
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Response: The methodology proposed in RAGS: Part B is different from that 
proposed in Section 5.1.9 and does not use site-specific intake factors. 
Our proposed methodology is adaptive to site-specific conditions. ' 

EPA S-10: Tables 5-2 - 5-30 

Comment: The tables in this section should be revised appropriately to reflect the 
comments above. 

Response: The tables in Section 5 will be revised to reflect responses. 



c 

ResDonse to PRC General Comments 

PRC (2-1: 

Comment: The intent of this document is to identib and characterize potential and 
reasonable maximum exposure scenarios for present and future human 
receptors in OU 2 and present reasonable maximum intake parameters 
which will be used to estimate chemical intake. Although it 
comprehensively identifies exposure scenarios, the intake parameters 
presented in most of the scenarios fall short of reasonable maximum value 
conventionally used for Superfund sites. The parameters should be revised 
to reflect a more conservative approach. 

Response: When providing risk estimates for a hazardous waste site, the objectives 
and guidelines provided by EPA are to define a conservative but 
reasonable estimate, usually the 95th percentile of maximum probable risk. 
(See EPA 1991b, Risk Assessment Guidance for Superfund, Volume I: 
Human Health Evaluation Manual. Supplemental Guidance, "Standard 
Default Exposure Factors." OSWER Directive 9285.6-03, Page 2.) (Also 
see Federal Register, Volume 57, Number 10.1, Page 32922, Friday, 
May 29, 1992.) Because the derivation of the risk estimates are a 
combination of many different individual assumptions, the use of the most 
conservative value for each assumption may lead to an estimate of 
exposure (and risk) that is unreasonable and far above the 95th percentile. 
Compounding extreme conservatism can result in a total exposure that is 
unrealistic and can inappropriately influence the establishment of cleanup 
criteria ana evaluation of remediation alternatives. DOE believes that the 
scenarios described in this technical memorandum, as revised, are amply 
Conservative and consistent ufith EPA guidelines. 

After the various exposure factors are agreed upon, they will be used to 
calculate a single, site-specific RME for each exposure scenario. 
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Comment: 

Response : 

The document asserts that future development of off-site land will be 
mainly industrial, which is not supported by information presented in the 
document. While a future off-site residential scenario is considered in the 
risk assessment, this assertion is misleading and conflicts with tables 
presented in Section 3.0 which reflect nearly a three-fold population 
increase in the regions surrounding RFP. The text should be revised to 
present a more accurate discussion of future off-site land use. 

The last paragraph of Section 3.2.2 which asserts future industrial 
development will be deleted. The following information will be added: 

Future land use east, southeast, and south of RFP is expected to consist 
mostly of open space and commercial/industrial, with smaller areas of 
mixed commercial/rural residential. Suburban residential developments 
are expected to occur farther east, probably at least 2 miles from RFP. 
The timing for transition of some existing agricultural lands to open space 
is not known. 

DOE believes that the receptors selected, and especially those retained for 
quantitative evaluation, are conservative and protective of human health. 

Response to PRC SDecific Comments 

PRC S-1: Page 4-4, Second Paragraph. 

Comment: The text states that "Dermal contact with soil will only be assessed 
quantitatively if sampling results from the OU 2 Phase II Investigation 
demonstrate the presence of organic chemicals of concern in surface sod 
samples at concentrations exceeding background." This approach is 
inappropriate for three reasons (EPA 1989a). First, all chemicals of 
concern (COCs) should be evaluated for every "applica'nle" exposure 
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pathway. Second, unlike inorganic chemicals which are naturally present, 
all “organic” chemicals should be considered to be anthropogenic. Thus, 

there are no background concentrations which COCs can be compared to. 
Third, if organic chemicals are detected in background samples, the 
selection of the background area will be in question because i t  indicates 
the area was impacted by RFP activities. 

Rationale: All COCs should be evaluated for all exposure pathways. 
Organic chemicals should be considered anthropogenic can not be 
compared to background samples. 

Response: Risks will be characterized for all exposure to chemicals selected as 
chemicals of concern of OU 2. However, not all pathways will be 
evaluated quantitatively. For example, it is commonly recognized in 
Region 8 that metals do not translocate across skin; thus, this pathway is 
not evaluated quantitatively in a risk assessment. Specific information 
regarding dermal absorption of chemicals will be submitted to CDH and 
EPA for review and approval prior to inclusion in the Toxicity Assessment 
Technical Memorandum. Organics in background samples will be 
evaluated so that only contamination specifically related to OU 2 is 
assessed. 

PRC S-2: Pages 4-15 through 4-17, Section 4.5.2.5. 

c 

Comment: Groundwater ingestion has not been considered for the future off-site 
residential scenario. If groundwater modeling results indicate that off-site 
residents are downgradient: then this pathway should be evaluated as part 
of a reasonable maximum exposure scenario. 

Rationale: ,411 potential and reasonable maximum scenarios should be 
evaluated. 

Response: Groundvtater ingestion is an incomplete exposure pathway for off-site 
residents. UHSU groundwater either discharges to surface water or is lost 



c 

PRC S-3: 

Comment: 

Response: 

to evapotranspiration. Groundwater in the LHSU will be assessed during 
the bedrock program. 

Page 5-10, Section 5.1.8, First Paragraph. 

The document states that intake of radionuclides will be calculated and 
compared to radiation protection standards. This comparison is 
unnecessary for a human health risk assessment prepared for a Superfund 
site. The goal of a human health risk assessment is to determine baseline 
health risks and evaluate public health hazards at a site, which provide a 
basis for determining remedial activities that will be protective of public 
health. Radiation protection standards are designed to protect adult, 
healthy male workers in an occupational setting, with control measures in 
place to closely monitor and limit exposure. They are not meant to be 
protective of sensitive receptors in a population, who could be exposed to 
radiation without limits and control measures in place. 

Rationale: A comparison of radionuclide intake to radiation protection 
standards is not necessary and does not follow EPA guidance for a human 
health risk assessment. 

It is also stated in the same paragraph that: 

The second method for evaluation of internal radionuclide 
exposure will be conducted by calculating the intake of 
radionuclides and multiplying that intake by EPA-derived 
carcinogenic slope factors for each radionuclide of concern 
(EPA 19S9a). The result of this calculation will be the 
uni tless carcinogenic risk associated with ingestion or 
inhalation of a given radionuclide of concern. 

DOE will look at radialion protection standards per RAGS, 
Part A, Chapter 10 (EPA 19S9). 
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PRC S-4: 

Comment: 

Response: 

Table 5-11. 

Averaging times for construction workers should be 365 days (EPA 1989b). 
The table lists 30 days. The table should be corrected. 

Rationale: The table should reflect 
parameters. 

Table 5-11 will be corrected. 

23CWUCOMMEhTS OS-I 8-93(2:0?pm)lRPTi? -20- 

generally accepted exposure 



Response to CDH General Comments 

CDH G-1: 

Comment: The major problem with this TM is the use of fractional intakes and other 
techniques to "fine-tune" exposure estimates. In general, most of these 
fine-tuning procedures are not acceptable because they are not consistent 
with the baseline risk assessment recommendation that RME estimates be 
used. Thus the proposed methods for calculating intakes will not provide 
a sufficiently conservative estimate of the extent of risk. Moreover, the 
Division specifically stated in our review of the first draft of this TM and 
in the reviews of the baseline risk assessment for OU 1 that the use of 
fractional intakes was not appropriate and that these factors should not be 
used. DOE agreed in the baseline risk assessment for OU 1 and should, 
therefore, carry this over into OU 2. 

Response: When providing risk estimates for a hazardous waste site, the objectives 
and guidelines provided by EPA are to define a conservative but 
reasonable estimate, usually the 95th percentile of maximum probable risk. 
(See EPA 1991b, Risk Assessment Guidance for Superfund, Volume I: 
Human Health Evaluation Manual. Supplemental Guidance, "Standard 
Default Exposure Factors." OSWER Directive 9285.6-03, Page 2.) (Also 
see Federal Register, Volume 57, Number 104, Page 22922, Friday, 
May 29, 1992.) Because the derivation of the risk estimates are a 
combination of many different individual assumptions, the use of the most 
conservative value for each assumption may lead to an estimate of 
exposure (and risk) that is unreasonable and far above the 95th percentile. 
Compounding extreme conservatism can result in a total exposure that is 
unrealistic and can inappropriately influence the establishment of cleanup 
criteria and evaluation of remediation alternatives. DOE believes that the 
scenarios described in this technical memorandum, as revised, are amply 
conservative and consistent with EPA guidelines. 



After the various exposure factors are agreed upon, they will be used to 
calculate a single, site-specific RME for each exposure scenario. 

CDH G-2: 

Comment: Related to the previous comment, we expect that all procedures within the 
risk assessment amenable to standardization be made consistent between 
OUs. This would include such things as exposure scenarios and sub- 
scenarios considered, receptor intake variable values and calculations, etc. 
This includes, and should be accomplished for, OU 2. 

Response: DOE has instituted information exchanges between OU 1 ,2 ,3 ,4 ,5 ,6 ,  and 
7 project teams. This will assure consistency to the extent practicable, but 
OU-specific conditions must b e  taken into account. 

CDH G-3: 

Comment: The exposure scenarios presented in this TM consistently avoid inclusion 
of the more sensitive populations, especially children. Values for the 
exposure and intake parameters for children must be considered and the 
methodology for including the parameters should be clearly presented. 

Response: Except for the ingestion of soil, for which intake during childhood is 
significantly higher than for adults, DOE does not believe that it is 
appropriate to evaluate children as a separate receptor subpopulation. 
The basis for this determination include (1) the lack of specific guidance 
on calculating child intake and risks, (2) the lack of benchmark toxicity 
values for characterizing risks associated with subchronic exposures, and 
(3) the possibiiity that the available benchmark inhalation toxicity values 
(RfCs) already incorporate an adjustment to protect for childhood intakes. 



Responses to CDH Specific Comments 

CDH S-1: 

Comment: 

Response: 

CDH S-2: 

Comment: 

Response: 

CDH S-3: 

Comment: 

Section 2.2 

Tne text states that, "more detailed information, such as depths of 
contamination and the extent of soil removal at the 903 Lip Site, can be 
found in the Phase I1 RFI/RI Work Plan". This information should be at 
least summarized in the Technical Memorandum and in the PHE. 

DOE believes that this information is best presented in complete form. 
A more specific reference wiil be provided in the revised document. 

Section 2.3 

Page 2-7. The text states, "Wind flows from the west-southwest 
approximately 7.2% of the year". This figure differs from that used in the 
OU 1 PHE. Moreover, the wind rose in Figure 2-3 differs from that used 
in the OU 1 PHE for supposedly the same year. Please clarify this 
discrepancy. 

The wind rose in Figure 2-3 represents 1990 average wind conditions and 
is from the RFP Health and Safety Program Plan (EG&G 1990) and the 
1990 Site Environmental Report (EGBrG 1991). 

Section 2.5.4 

Please cite of include the evidence that "the thin, discontinuous character 
of these sandstones suggest that a hydraulic connection to the alluvium 
along Woman Creek is unlikely". The State must be able to independently 
review and evaluate this data before it can accept this statement as 
justification for the assumption that wells west of Standley Lake could not 
become contaminated from groundwater originating in Woman Creek or 
its sediments. Also, piease include or cite the data suggesting that "there 



Response: 

CDH S-4: 

Comment: 

Response: 

CDH 5-5: 

Comment: 

Response: 

are indications that the off-site wells may be hydraulically connected to 
Siandley Lake, a large source of potential recharge". 

The Draft Final Technical Memorandum No. 8, Revised Phase I1 RFI/RI 
Work Plan (Bedrock) (U.S. DOE 1993) presents the existing lower 
hydrostratigraphic unit data which supports this statement. 

To date, we know of no documented study regarding Standley Lake as a 
recharge versus discharge point. However, a coarse conglomerate 
outcrops at Standley Lake; therefore, t he  potential exists for Standley Lake 
to be a large source of potential recharge. See the Public Health Risk 
Assessment for OU 1, Technical Memorandum Number 6, Revision 3.0. 

Section 2.6 

Please state how it was determined that, "No vegetative stresses 
attributable to hazardous waste contamination have been identified". 
What measurements were taken? What other types of stressors have been 
identified? 

The source of this information is from the reviewed and approved Phase 
I11 RFI/RI Work Plan for OU 1, March (EG&G 1991). 

Section 3.0 

The reference cited throughout this section of the TM. DOE 1990. uses 
1980 census data. Census data for 1990 has been available for some time 
and should be incorporated in all RFP documents, including this one. 

Many comments criticize the use of the DOE (1990) document? titled 1989 
Population, Economic, and Land Use Dara for RocAy Flars Planr. The 
primary objection appears to be that t h e  use of that report, much of which 
is derived from 1980 census data, results in reliance on outdated for 
incorrect data. Actually, many of the projections described in DOE (1990) 
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are based on actual rather than projected demographic information, such 
as population growth rates and, in some cases, revised population 
estimates. It is therefore incorrect to characterize the data presented in 
the technical memorandum as being based on outdated information. The 
1989 (DOE 1990) document was used for consistency with other risk 
assessments at RFP. More importantly, it should be remembered that the 
DOE (1990) was used only as a basis for qualitatively evaluating potential 
land use scenarios and exposure receptors. Regardless of the accuracy or 
inaccuracy of data derived from DOE (1990), DOE believes that the 
receptors selected, and especially those retained for quantitative 
evaluation, are conservative and protective of human health. 

DOE will continue to reference the 1989 document but will use more 
recent demographic information where appropriate in preparing the 
revised technical memorandum. After review and approval by EPA and 
CDH of similar revisions in the technical memorandum for OU 3, data 
from OU 3 will be reviewed for impact on the OU 2 document. 

Tne effort required to research and incorporate the 1990 census data is 

not justified for this technical memorandum, given the fact that the data 
are not used as a basis for quantitative exposure calculations or as a basis 
of eliminating potential exposure scenarios. 

CDH S-6: Section 3.1 

Comment: Again, using a 1989 population projection from 1980 data is not 
acceptable. In addition, the estimate of zero population growth in the 
area immediately adjacent to the plant boundary is highly suspect given 
the change in plant mission. 

A map should be provided showing the locations of the schools, hospitals 
and nursing homes within a IO-mile radius of RFP. 



Response: 

CDH S-7: 

Comment: 

Response: 

CDH S-S: 

Comment: 

Recent land use surveys conducted for OU 3 also indicate a 
preponderance of open space and commercial/industrial land uses 
adjacent to RFP in the downwind direction. The revised technical 
memorandum will address the anticipated residential growth in the areas 
between Indiana Street and Standley Reservoir and each of Great Western 
Reservoir. Both of these areas will be conservatively represented by 
hypothetical residential receptors at the RFP fenceline in the predominant 
downwind direction (east-southeast) along Woman Creek and at the 
closest off-site location along Walnut Creek. 

Development and inclusion of such a map would not add to the technical 
memorandum. Future on-site and off-site receptors depicted in Figure 3-7 
have been selected as being appropriate and conservative. 

Section 3.2.1 

The second sentence on the top of page 3-3 should be changed to read 
"The northeastern Jefferson County and RFP includes one of the most ..." 

The meaning of the sentence is more accurately reflected by the present 
language than the suggested revision. However, we would agree that the 
sentence may over-emphasize the present or expected future extent of 
industrialization in the area surrounding RFP, and we will therefore delete 
it. 

Section 3.2.2 

Industrial land-use will probably not "dominate" future land-use in 
northeastern Jefferson counry, particularly given the plant mission change 
and the pace of residential development in the area. 

Reference to Highway W-470 is obsolete since this project is currently 
defunct. 
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The second complete paragraph on page 3-4 does not accurately represent 
the facts. W-470 is no longer an issue, only a small percentage of the area 
is industrial, zoning does not allow for "heavy" industrial, and the plant's 
mission has changed. 

The third paragraph on page 3-4 uses outdated information from the same 
report (DOE 1990) mentioned earlier. Mission change and community 
perceptions have changed. 

The last paragraph in this section is also inaccurate. Current land use in 
the immediate vicinity of RFP is not primarily commerciallindustrial. It 
is predominantly low density agricultural and residential which can be seen 
from DOE'S inclusion of the land use map and Table 3-2 in this document. 

Response: The paragraph accurately summarizes what was projected by Jefferson 
County in their 1989 document and thus is correct as written. However, 
we agree that recent changes in the mission of RFP may resuit in changes 
in the pattern and prevalence of land use. Other activities that may affect 
future land use will also be discussed. - Examples include possible 
developments such as the Jefferson Center, W-470, Jefferson County 
Airport expansion, and Tucker Lake Golf Course expansion and their 
potential influence on future land use in the area east of RFP. 

Although U'-470 is currently "dead," the continued growth in northeastern 
Jefferson County and southeastern Boulder County correctly noted in an 
earlier CDH comment make its resurrection possible. 

We do not see anything in the referenced paragraph that would be 
affected by more recent census data, except perhaps for the number of 

people serviced by the City of Broomfield's water treatment plant east of 
Great Western Reservoir. We will veriijl the number and revise i t  if 
appropriate. We will revise the text as follows, beginning halfway through 
the first sentence: 
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Future land use east, southeast, and south of RFP is expected 
to consist mostly of open space and commercial/industrial, with 
smaller areas of mixed commercial/rural residential. Suburban 
residential developments are expected to occur farther east, 
probably at least 2 miles from RFP. The timing for transition 
of some existing agricultural lands to open space is not known. 

, 

The last paragraph in Section 3.2.2 will be deleted. 

CDH S-9: Section 3.3.2 

Comment: On page 3-6, the text states that occupation by private industry is planned 
for future use of the on-site production areas. This issue should be 
revisited in light potential changes brought about by the new 
admi'nistration and Energy Secretary. Also, there are many inherent 
problems with private industry using portions of RFP that DOE has been 
unable to coherently address at this time. 

The Rocky Flats Local Impacts Initiative (RFLII) is not "working to 
achieve" private industry use of RFP. They are evaluating this as one 
option to minimize economic impacts to the surrounding communities 
from the changing plant mission. 

I t  is clear that the authors of this section of the  text need to receive 
clarification on these issues from knowledgeable DOE sources. This 
information should not be coming from the cited sources (Denver Post, 
Boulder Daily Camera, RFLII). 

The first paragraph on page 3-7 states that the buffer zone is being 
considered as a potential ecological preserve. What the text does not 
state, but needs to, is that this is only one of several potential uses under 
consideration. In light of the mission change, many more land use options 
have become viable. 
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At the bottom of page 3-7 the text states that extensive development of 
the area is unlikely. Again, mission change has made this statement less 
certain. 

The last paragraph of this section is entirely wrong for the previously 
stated reasons. 

Response: The text will be modified to present the range of future land use options 
currently being discussed for RFP. Furthermore, the preceding text in this 
section, which references DOE (1980) and DOE (1992)’ will be rewritten 
as historical background and to reflect that the fourth bullet at the top of 
page 3-17 (Alternative 3) has proven to be the correct scenario. However, 
we believe that  it is appropriate to describe DOE’S former position 
relative to use of portions of the RFP industrial area by private industry, 
as expressed by Admiral Watkins, because the present Secretary has not 
yet expressed a different position. 

The last sentence of this paragraph will be deleted. 

This last paragraph of this section will be deleted. 

CDH S-10: Section 3.4 

Comment: Future on-site residential uses are inconsistent with planned off-site 
industrial and commercial development. The RFP buffer zone is very 
large and -could easilv allow both residential and indusrrial/commercia1 
land-uses to co-exist. Residential developments are the predominant land- 
use off site and are increasingly encroaching on the immediate borders of 
the buffer zone. The Standley Lake-Louisville-Superior residential area 
is one of the fastest growing portions of the Denver-Metro area. Water 
resources are presentiy not a limiting factor for development and are not 
anticipated to be in the future. Given the change in plant mission, future 
o n - s i t e res id e n t i a! d eve1 o p me n ts are not 1 o ng e r “imp rob ab 1 e”. Wh e t h e r 
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residential land-use is consistent with outdated DOE plans is no longer 
relevant. 

Response: On-site residential is considered improbable because of the increasing 
public interest in preserving unplowed prairie and wetland habitats and 
protecting wildlife. This is evidenced by ongoing acquisition of open space 
by Jefferson County, Boulder County, and the City of Boulder (including 
large tracts near RFP) and the recent designation of the Rocky Mountain 
arsenal as a wildlife refuge by the U.S. Fish and WiidlZe Service. Like 
RFP, the Arsenal is a large (27-square mile) RCRA/CERCLA site that 
was protected from grazing or development because of weapons 
production and the need for an extensive buffer zone. 

CDH S-11: Section 3.4 

Comment: The text states "EPA guidance does not require an exhaustive assessment 
of every potential receptor and exposure scenario". This may be true, 
however all potential receptors must be identified and compared to 
determine the likelihood of harm. 

Response: The purpose of evaluating the likelihood of specific land use (and thus 
exposure) scenarios occurring on site or off site in the future is to provide 
the risk manager and others reading or using the risk assessment with 
realistic information on potential overall impacts. It is not an attempt to 
avoid performing a quantitative assessment for any given scenario. 
hloreover, DOE believes that the scenarios retained for quantitative 
assessment are both reasonable and conservative, and that the approach 
used is consistent uith recent EPA guidance (Habicht, H.F. 11, 1992, 
Memorandum to Assistant and Regional Administrators: Guidance on 
Risk Characterization for Risk Managers and Risk Assessors. 
February 26). 
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The text Will be revised to read as follows: 

Current and future human population groups on and near 
the site are potential candidates for evaluation based on 
their likelihood of exposure to site-related chemicals of 
concern. EPA guidance does not require an exhaustive 
assessment of every potential receptor and exposure 
scenario (EPA 1992a). Rather, the highest potential 
exposures that are reasonably expected to occur (reasonable 
maximum exposures) should be evaluated along with an 
assessment of any associated uncertainty (EPA 1989a). 
However, all potential receptors will be identified and 
evaluated to determine if important exposure pathways or 
receptors have been overlooked. 

CDH S-12: Section 3.5.2 

Comment: Simply because current workers are monitored and protected by current 
health and safety programs does not mean that current environmental or 
construction worker scenarios should not be evaluated. In addition, in the 
Division’s comments to the first draft of T M  5, we requested that dermal 
contact with surface water and sediment and inadvertent ingestion of 
surface water and sediment be evaluated. DOE still has not included 
these pathways. 

Construction workers are exposed to subsoil. Possible health risks from 
that media need to be evaluated. 

Piease clarify the location for the future on-site construction worker 
receptor. Are IHSS’s considered for this exposure scenario? 

The future on-site ecological researcher scenario should consider exposure 
at Oi within the IHSS’s. In a baseline risk assessment, it is inappropriate 
to assume a future institutional control like a fence. Exposure of this 
recepior to the IHSS’s must be inciuded. 

23M‘iUCOhZMEhTS 05-1S-93(2:07pm)lRPT/? 



- - ~ 
~ - - 

Response: There appears to be some confusion concerning the use of health and 
safety data in the risk assessmen;. A risk estimate will be provided for the 
current on-site worker (security guard) based on reasonable, conservative 
assumptions. The reason for including health and safety information is to 
support the comparison of potential exposure-point concentrations with 
those in an industrial setting. Exposure and risk estimates will be 
calculated in the risk assessment, and exposure estimates will be compared 
to current Occupational Safety and Health Administration (OSf-FA) 
guidelines for informational purposes only. (See second paragraph on 
page 3-12.) 

DOE believes that the current RFP workers that spend the greatest 
amount of time in OU 2 are plant security personnel conducting routine 
security patrols. The guards would not have contact with surface water or 
sediments due to their behavior and protective clothing. 

The last sentence of the 2nd paragraph on page 3-13 states that exposure 
of future construction workers to excavated soils will be evaluated in the 
risk assessment. 

Tne location for the future on-site construc;ion could be anywhere in 
ou 2. 

The concentration of contaminants in IHSSs will be taken into account 
when asszssing the ecological researcher scenario. No future institutional 
contro!s will be used when assessing any future use scenarios. 

CDH S-13: Table 3-1 

Comment: Tnis table should be updated to reflect 1990 census data. 

Response: Tne effort required to  research and incorporate the 1990 census data is 
not justified for this technical memorandl;m, given the fact that the data 



are not used as a basis for quantitative exposure calculations or as a basis 
of eliminating potential exposure scenarios. 

CDH S-14: Table 3-2 

Comment: Please provide a definition for the zoning code %4-C'. 

Response: M-C is defined as "mineral-conservation." 

CDH S-15: Table 3-4 

Comment: Current agricultural use occurs off site and is considered "plausible" in the 
future. Why hasn't an off-site agricultural family scenario been 
quantitatively evaluated? Assumptions made under the worker or 
residential scenarios mav not apply to people who live on agricultural 
property because of differences in length of workday, seasonal changes in 
work habits, etc. Guidance for exposure parameters 13 use when 
considering this scenario are in EPA, 1991 (OSWER Directive 9285.6-03). 

On-site agriculture is considered improbable because of the increasing 
public interest in preserving unplowed prairie an wetland habitats and 
protecting wildlife. This is evidenced by ongoing acquisition of open space 
by Jefferson County, Boulder County, the Ci? of Boulder (including large 
tracts near RFP) and the recent designation of the RocAy h4ountain 
Arsenal as a wildlife refuge by the U.S. Fish and Wildlife Service. Like 
RFP, the Arsenal is a large (27-square mile) RCRA/CERCLA sire that 
was protected f rom grazing or development because of weapons 
production and the need for an extensive buffer zone. Aaditior:ally, 

agriculture would offer poor economics compared to commercjal/ 
indust r i d  developin en t . 

Response: 

Off-site agriculture is considered io be  less likely than residential, 
cornmercial/industria!, or recreational uses because of economics a well 

a increasing public and community interest in presenling 8pen space. 



CDH S-16: 

Comment: 

Response: 

CDH S-17: 

Comment: 

Response : 

CDH S-18: 

Comment: 

Response: 

This is also consistent with existing regional zoning and land use 
designations, as discussed in Section 3.2 of the technical memorandum and 
shown in the figures included in that sec1ion. Therefore, although 
agriculture currently occurs in nearby off-site areas, i t  is anticipated that 
this use will gradually diminish and eventually disappear from parcels 
closest to the site. 

Figure 3-1 

This figure should be updated to reflect 1990 census data. 

The effort required to research and incorporate the 1990 census data is 
not justified for this technical memorandum, given the fact that the data 
are not used as a basis for quantitative exposure calculations or as a basis 

of eliminating potential exposure scenarios (see response to General 
Comment I). Therefore, this figure will be retained for consistency with 
other risk assessments performed for RFP. 

Figure 3-3 

This map is not readable. 

An improved version of Figure 3-3 will be included in the revised 
document. 

Figure 3-7 

The exposure point €or future off-site residents should be moved south 
until it is located on the predorninznt wind vector emanating from the 
relatively, small area containing the OU 3, IHSS's. 

T i e  future off-site residential exposure poin: ai the intersection of Indiana 
Avenue and Womzn Creek is west-nor;hwesi of :he OU 2 IHSS are2 in 
the predominant downwind direcrion. 
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Comment: This section should include a discussion of potential exposures to oiher 
media, Le., airborne soil, direct soil and sediment contact, etc. as well 2s 
to ground and surface water. 

Response: This paragraph was misplaced in the document. It belongs in the current 
and future land use discussions in Section 3. 

CDH S-20: Section 4.3 

Comment: Please clarify the receptor locations for the current on-site occupational 
receptor and the future on-site resident. Also clarify the meaning of 
"on-site, within the OU 2 area" in terms of how the OU 2 data will be 
interpreted. The Division strongly feels that data sampled from IHSS's 
must be considered separately. The way DOE presented the data from 
the IHSS's on OU 1 separately from the rest of the OU provides a good 
picture of the extent of contamination, and this procedure should be used 
on all OUs for all appropriate receptors. - -  

Response: The current on-site worker ( p a r d )  patrols all of OU 3, routinely. I€ 
on-site residential development did occur in the future (improbable future 
land use), the resident could be located anywhere within OU 2. 

CDH S-21: Section 4.4 

Comrnen?: Subsurface soil exposures and dermal contact with sediment also should 
be included in the list of exposure pathways. 

Response: Comment noted. 



- 

CDH S-22: Section 4.5.1 

Comment: The lower hydrostratigraphic unit (LHSU) has not been completely 
characterized. Nevertheless, some levels of contamination have been 
found. The Division does not believe it is appropriate to call ground 
water ingestion and dermal contact with LHSU water an incomplete 
pathway at this time. 

Construction workers in a confined space could conceivable be exposed to 
VOCs. Moreover, they also could be exposed to high concentrations of 
outdoor VOCs when freshly uncovering contaminated subsoil. Diffusion 
in air would likely dilute some of these VOCs, but the amount of dilution 
would depend upon the concentration of VOCs exposed, the windspeed, 
the humidity, and a number of other factors. Moreover, depending on 
these factors, the dilution is not likely to be instantaneous. Therefore, 
DOE has noi convinced the Division that high concentrations of VOCs 
could not be encountered, and we recommend that exposure of 
construction workers to outdoor VOCs be quantified. 

Contamination of the LHSU will be addressed in the bedrock program. 
Exposure pathways will be evaluated based on LHSU sampling results. 

Response: 

Exposure to VOCs in subsurface soils would be subject to a hi, oh dilution 

from consrruction activities as well as from being open to the air. This 
dilution is expected to be large enough that exposures from incidental 
ingestion of soil 2s well 2s dermal contact with soil is much more 
significant. 

CDH S-23: Section 4.5.2.1 

Comment: The Div'ision must be able io review and independently evaluate the 
off-site sediment sampling data thzt indicates that incidental ingestion of, 
and dermal contact v,ith, off-site sediments would be incomplete pathways. 



The Division does not 
radionuclides of concern 
have highly penetrating 
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agree with the statement that, "the primary 
at the RFP, plutonium and americium, do not 
radiation associated with them". These two 

radionuclides emit not only alphz particles, but also emit beta and gamma 
radiation. Tne Division also cannot agree a pn'on' that "external irradiation 
exTosures to off-site residents resulting from deposition of radionuclides 
via airborne particulates are expected to be an incomplete pathway since 
relatively low concentrations of radionuclides in off-site residential soils 
due to fugitive dust deposition are expected". The surface soil sampling 
data that shows this must be reviewed first. 

Tne State does not consider the rationale presented by DOE for only 
evaluating surface deposition of particulates on plants potentially 
consumed by off-site residents to be valid. The uptake by fruirs and 
vegetables of contaminants from soil must be considered as well. 

- The fact that "metals bind tightly to soil, thus greatly reducing their 

bioavailabiiity to plants" is true. However, it is well known that a 
wide variety of plants can concentrate metals, even against 
concentration gradients. Plant uprake of metals from soil can be 
an active as well 2s a passive process. Moreover, metal 
bioavailability from soils to plants is a highly site-specific process. 
This rationale is not a vaiid reason for considering plant uptake of 
contaminants deposited 2s windblown particulates on soil as an 
incomplete pathway, and as such is unacceptable. 

- Tilling may indeed dilute surface contarninant concentrations. 
However, dilution does not necessarily make the pathway 
incomplete. Such considerations as the toxicity of the contaminant 
and the initial surface concentralion mus; be evaluated. 

Simply because the relarive importance of a pathway is less than 
others does not mean thar the pathway necessarily should be 
eliminated from consideration in the baseline risk assessment. The 



point is to determine the extent of possible contamination. 
Potential current effects on off-site residents should be 
characterized as completely as possible. 

Response: Dermal contact with off-site sediments is believed to be negligible because 
RFP meets current discharge limirs per their surface water management 
plan. Therefore, off-site individuals come into contact with waiers that 
meet discharge permit levels. Since the waters comply with discharge 
limits, it is assumed that associated sediments are not of concern. 

DOE continues to believe that estimating risk due to plant uptake off-site 
is unreasonable because of the extreme dilution associated with aerial 
transport and mixing throughout the root zone. Conservative estimates of 
dilution as a result of Gaussian dispersion to an off-site garden, couple 
with tilling of the top 15 crn of the garden soil, result in a dilution factor 
of at least 60,000 following 30 years of deposition. Dilution due to 
Gaussian dispersion is estimated to result in an annual deposition rate of 
less than 100 mg/m2 of OU 2 particulates on garden soil at the location 
of the off-site residential receptor. This value is conservative, because the 
model actually piedicts this dcposition rate at a distance of one mile from 
the source. Using a tilling depth of 15 cm and a soil densiry of 1.2 g/cx3 
results in a total dilution factor of at least 1.8 million for each year's 
deposition. Assuming that aerially deposited contaminants accumulate at 
the same rate for a period of 30 years yields a total dilution factor of at 
least 60,000. Of course, the use of soil amendments would result in 
further dilution. Therefore, the additive exposure associated with plant 
uptake from the soil (compared to deposition of foliar parts) is 
insignificant. 

DOE believes that conceivable concentrations of radioactive rnateria!s 
from OU 2 in off-site areas may represent a relatively significant radiation 
exposure due to the amount of radioactive material present. T~is pathuray 
will therefore be assessed quantitativeiy in the risk xsessment. 
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CDH 5-24; 

Comment: 

Response: 

t 

c 

. .  - 

The evaluation of potential exposures to site contaminants via ingestion 
of fruit will be added to the evaluation of current and hypothetical future 
residential exposures. The specific values for fruit consumption will be the 
RME value of 42 grams/day, as recommended in the EPA Standard 
Default Exposure Factors (OSWER Directive 9285.6-03). 

Section 4.5.2.2 

In addition to those potential exposure routes listed, the future 
construction worker scenario also should include stormwater runoff 
(exposure to sediments in construction sites) and infiltration and 
percolation (exposure to shallow ground waler in construction sites). As 
mentioned previously, exposure to outdoor VOCs should be included 
under volatilization. Figure 4-1, the Conceptual Site Model should be 

corrected to show these additions. 

As mentioned before, because current workers are monitored by a strict 
Health and Sa€ety Program, does not release DOE from evaluating a given 

pathway. 

Exposure to sediments at future construction sites for future construction 
workers is the. same as exposure to subsurface soils, which is being 
auantitatively evaluated. Emosure to shallow groundwater would be 

1 

unlikely during foundation construction for industrial or residential 
buildings due to dewatering activities. Also see response to CDH S-22, 
second pzragrap h. 

DOE is evaluating relevant exposure pathways for the current on-site 
worker even though a health and safery program exists at RFP. 
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CDH S-25: Section 4.5.2.3 

The discussion of future on-site office workers and construction workers 
should be separated so that it is clear which potential chemical release 
mechanisms apply to which receptor. 

Also, the Division contends that future construction workers will not work 
only in the industrial complex. Therefore, direct contact with surface 
water as well as to UHSU ground water discharged into surface water 
entirely plausible, and exposures to these pathways must be evaluated. 

Both the text and Figure 4-1 indicate that direct contact with soils 
represents significant exposures for office workers and insignificant ' 
exposures for construction workers. This is mixed up, and should b i  
corrected. 

Response: The discussions will be separated. Physical contact with surface water is 
not reasonable for future construction workers. The scenario as defined 
is only for construction of a subsurface basement. Homes and buildings 
would not likely be built in the surface water drainages. Text and Figure 
4-1 will be corrected. 

The exposure pathways for the office worker will be changed to 
"Insignificant." The "Insignificant" for the construction worker is due to 
the frequency of contact with soils. 

CDH S-26: Section 4.5.2.4 

Comment: It is entirely plausible that environmental research and clean-up companies 
might work at RFP in the event that some of the decontaminated 
buildings become commercial. In that case, it would be possible for future 
environmental researchers to work igdoors on site and be exposed to 
indoor VOCs. 
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Response: 

CDH S-27: 

Comment: 

Response: 

CDH S-28: 

Comment: 

Typically, ecological research would involve a combination of periodic 
field work coupled with extensive time in the library, office, or laboratory. 
This work includes reviewing existing literature, compiling the raw data, 
performing statistical analyses, preparing tables and graphics, and writing 
text. Recently, Dr. Ward Whicker of Colorado State University, who has 
performed extensive ecological research at RFP, estimated that a 
reasonable estimate for a typical researcher would include field work for 
4 hours per day 5 days per week, 13 weeks per year for 2.5 years. It is 
unlikely that the libraries and laboratories would be located on site. 
Office time would be minimal and the on-site office worker would bound 
this exposure. Currently at RFP, environmental clean-up companies spend 
their indoor time in trailers and, therefore, would not be exposed to 
subsurface VOCs. 

Section 4.5.2.5 

Fruit consumption s well S re 

, 

table consumption must be considered 
€or all appropriate receptors. 

The evaluation of potential exposures to site- contaminants via ingestion 
of fruit will be added to the evaluation of current and hypothetical future 
residential exposures. The specific values for fruit consumption will be the 
RME value of 42 grams/day, as recommended in the EPA Standard 
Default Exposure Factors (OSWER Directive 9285.6-03). 

Figure 4-1 

Oral and dermal exposures to surface water and sediment for the current 
on-site worker should be changed from "N" to "I". 

In addition, dermal contact to LHSU ground water should be added to the 
figure and an "I" should appear for future on-site residents. The remaining 
receptors to this pathway would be "N". 

'\ 
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Response: The current on-site worker is a guard who does not contact sediment or 
surface water during routine patrols of OU 2. 

DOE disagrees. See response to Specific Comment Number 12. LHSU 
contamination will be addressed in the bedrock proc Dram. 

CDH S-29: Section 5.0 

. Comment: In the second paragraph, ground water and sediments should also be 
included in this list. 

As we stated in our previous review of the draft TM 5, the Division insists 
that exposures to children and to adults for all appropriate media be 
evaluated separately. The Division does not agree with the statement in 
the text that "body weight is not exactly proportional to surface area and 
age-specific body weight/inhalation rates differ by factors of two or less." 
Children often are the most sensitive populations to a given toxic effect. 
Inhalation rate is inverselv related to body weight, and total deposition of 
air particles in the respiratory tract for chiidren is nigher than it is for 
adults (Xu and Yu, Aerosol Science and Technology 5: 349-357, 1986). 
Therefore, DOE must quantitatively estimate child residential exposures 
for all exposure pathways, not just for soil ingestion. 

Response: Groundwater and sediments wi2 be added to the list of potential media. 

c 

Except for the ingestion of soil, for which intake during childhood is 
significantly higher than for adults, DOE does not believe that it is 

appropriate to evaluate children as a separate receptor subpopulation. 
Tne basis for this determination include (1) the lack of specific guidance 
from EPA ox assessing such exposure, (2) the lack of benchmark toxicity 
values for characterizing risks associared with subchronic exposures, and 
(3) the possibility that the availabie benchmark inhalation toxicity values 
(RfZs) already incorporate an adjusiment to protect for childhood intakes. 



CDH S-30: Section 5.1.1 

Comment: The Division is uncomfortable with the use of 60 days of snowcover 
because inhalation of particulates is not necessarily limited to days uphen 
there is no snow. Dirt and mud can be tracked indoors even on snowy 
days, and ingested or  inhaled. However, if DOE limits their use of some 
of the other techniques they have proposed to "fine-tune" the RME 
estimates of contact times, we would be willing to accept the decrease 
from 350 days to 290 days because of snowcover. Xote that the use of 60 
days of snowcover does not give an RME estimate, and as such, DOE is 
likely to underestimate exposures and risks. 

Response: DOE will use 350 days exposure frequency for inhalation of particulates. 

The  current literature regarding the relative contribution of outdoor soil 
to indoor dust is inconclusive. DOE assumes that, even for individuals 
who spend all of their time at home. only half of the ingested soil or dust 
originates as contaminated media. Tne  other half includes dust from more 
distant sources, as well as a varieq of indoor.sources unrelated to outdoor 
soils. Therefore, DOE will use 2n FI value of 0.5. 

CDH S-31: Section 5.1.2 

Comment: A conservative respiratory rate for construction workers would be a 
1.4 m3/day as used for the landfill workers in OU 7. This wouid be  a 
more appropria;e rate than the standard RME value of 0 . G  m'/day. 

The most sensitive populations (invalids, young children, retired people) 
spend the majorirv of their time at home. Therefore, it is not appropriate 
to use a 16 hour exposure time instead of a 24 exposure time. 

In order to protect the susceptible populations, thz Division a s i n  
recommends that the exposure times (ET) for residents be changed to 
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24 hours/day and that the fraction contacted (FC) (if i: is used) be 
changed to 1.0 from 0.5. 

The state does not agree with the use of a lung deposition factor for an 
RME estimate. Moreover, while the statement that “25% of inhaled 
particles are deposited in the lungs” is true per se, deposition can also 
occur in other parts of the respiratory system where it can exert health 
effects. The same table io the same study (EPA 1985) that listed the 25% 
lung deposition also states that 50% of inhaled particles are deposited in 
the upper respiratory passages and subsequently swallowed. These 
chemicals are thus retained in the body and could be absorbed and exert 
toxic effects. Baseline risk assessments are concerned wi th  overall health 
effects, and not simply lung effects. Therefore, if used at ali, the usual 
value for depositional fraction is 75%. 

Response: A value of 1.4 m3/d will be used for the construction worker respiratory 
rate. DOE will also use 24 hr/day exposure, 350 days per year. 

, 

T h e  current literature regarding the  relatiye contribution of outdoor soil 
to indoor dust is inconclusive. DOE assumes that, even for individuals 
who spend all of their time at home, only haif of the ingested soil or dusi 
originates as contaminated media. The other half includes dust from more 
distant sources, as well as a variery of indoor sources unrelated to outdoor 
soils. Therefore, DOE w.11 use an FI value of 0.5. 

DOE will use thc recommended value of 75 percent for the percentage of 
irhaied parLic1es that are deposited in the lung. 

CDH S-32: Section 5.1.3 

Cornmen;: .A value of 50 mg/day of soil in the RME case for most occupational 
receptors is accepiable. However, OSWER Directive 9285.6-03 suggesrs 
that a value of 4S0 mg/dav of soil be used for outdoor activiiies like 
consrruction and landscaping. 
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Fraction Ingested (FI) factors should not be used. The calculation for the 
future on-site ecological researcher is based area, not time, and is, 
therefore, unacceptable. Depending upon the research project, i t  is 
entirely conceivable that an ecological researcher could spend the vast 
majority of time in one area like OU 2 or 2 small portion (including the 
IHSS's) of OU 2. Averaging the exposure over the whole RFP buffer 
zone will dilute any exposure. The result is that DOE'S proposed method 
is not protective in the remotest sense. In addition, RAGS (6.6.2) suggests 
that concentrations in indoor dust can be equal to outdoor dust. 
Therefore, FI should be equal to 1.0, not 0.5, for the residential exposure 
scenario . 

Soil matrix factors should not be used to modi@ soil ingestion exposures. 
The usefulness of soil matrix values and the availability of appropriate 
sire-specific and chemical-specific values in the literature is questioned. 

Response: The 480 mg/day soil ingestion value is from Hawley (1985), which relied 
on the modeiing of assumptions regarding contact rates and body surface 
area to estimate soil ingestion for adult residents doing yardwork. The 50 
mg/day value is based on quantitative tracer studies of adults who worked 
outside the home. The methodology used in Hawley (1985) is unreliable 
for quantitative estimates. The OSWER directive actually states that "480 
mg/day mav be used; however, ... exposure frequency would generally be 
less than one year and exDosure duration would vary according to site- 
speciiic construction plans." Therefore, it is believed that 50 mg/day is the 
best value for occupatior,al exposurfs at OC; 2. 

DOE agrees to base the exposure for the on-site ecological researcher 
soiely on time, not area. In developing exposure assumptions for a 
potential ecological researcher scenario, DOE is attempting to produce a 
conservative but reasonable exposure. The assumptions used in this 

scenario were developed based on input from various sources, including 
Dr. Ward Whicker of Colorado State University, who has conducted 
considerab!e research at RFP and Pisewhere. Ecological research includes 



c 

c 

CDH S-33: 

Comment: 

Response: 

a combination of field work, laboratory work, and office work; collecting 
samples or making observations at the site are typically not hll-rime 
efforts. Agency comments would tend to drive this scenario toward those 
identical to the future on-site office worker. DOE believes that this 
approach would be neither realistic nor appropriate. We believe that this 
is the correct approach for two reasons: first, there is no reason to 
separately address this receptor if it becomes identical to a full-time on- 
site worker, as CDH seems to be heading; second, using multiple "worst- 
case" assumptions results in an exposure frequency and duration that is 
neither reasonable (as appropriate for an RME) nor realistic. See 
response to CDH S-26. 

DOE believes that a fraction ingested (FI) value of 0.5 for the future on- 
site worker is most appropriate. This assumes that 50 percent of ingested 
soil or dust originates as contaminated media. See General Response 
Number 7. 

For some compounds, the ability of soils to bind the chemical can be 
significant, especially in its effects on the availability of the compound for 
dermal exposures. Chemical-specific information regarding the abiiity of 
soil to bind compounds so as to reduce their availability for human 
exposure will be submitted to CDH and EP.4 for review and approval as 
a part of the toxicity technical memorandum. 

Seciion 5.1.3. 

The discussion oi matrix effect on produce bioavailability is unclear. What 
kind of matrix values is DOE proposing to use? Chemical-specific values 
are only rarely available. 

'4 bioavaiiabiiity value will not be used to estimate human absorption of 
conraminants taken up into plants. I t  is mticipated thzr rnuch of the 
exTosure to sire-related contaminants via ingestion of home-grown produce 
will be the result oi the aerial deposition of soils onto the surfaces of 
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CDH S-34: 

Comment : 

Response: 

CDH S-35: 

Comment: 

plants. Therefore, DOE will assume that the bioai~ailability of 
contaminants in soil will also apply to contaminants in resuspended soil 
deposited on plants. 

Section 5.1.5 

A future ecological researcher is likely to be exposed to surface water and 
sediment many more times than 7/year. 7 eventslyear is unacceptable for 
this receptor. The OU 1 PHE used 1 day/week. 

A researcher is not a full-time caretaker. Typically, ecological research 
would involve a combination of periodic field work coupled with extensive 
time in the library, office, or laboratory. This work includes reviewing 
existing literature, compiling the raw data, performing statistical analyses, 
preparing tables and graphics, and writing text. Recently, Dr. Ward 
Whicker of Colorado State University, who has performed extensive 
ecological research at RFP, eslimated that a reasonable estimate €or a 
typical researcher at OU 2 would include field work for 4 hours per day, 
5 days per week, 13 weeks per year, over ageriod of 2.5 years. For this 
exposure time, it is reasonable that an ecological researcher would contact 
surface water 7 times per year. 

Section 5.1.6 

The RME value of 2910 cm'/day for exposed body surface area is 
inappropriate fQr residential receptors. Residential receptors are likel). to 
expose more than just the face, forearms and hands. Moreover, the 
reference cited is not the latest guidance. While 2910 cm2/day would be 
OK for most occupational receptors, EPA 1992, "Dermal Exposure 
Assessment: Principles and ilpplications" notes that clothing is not ful ly  
protective against exposure to many chemicals. Thus, a higher surface 
2rea value should be used. 
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Tne current RME soil adherence value is not 0.5 mg/cm'. EPA 1992, 

" D e rm a1 Ex? o s u r e Ass e ss m e n t : P r i n ci p 1 e s and .4p p 1 i cat i o ns " re commends 
a range, 0.2 mg/cm' - 1.5 mg/cm' per event. A value of 0.9 rng/cm' was 
used in the OU 1 PHE. Values such as this should be standardized for all 
RF health evaluations. 

The Division reiterates our disagreement with the fraction contacted (FC) 
values presented for the future on-site ecological worker and the current 
and future residential receptors. Depending upon the research project, it 
is entirely conceivable that an ecological researcher could spend the  vast 
majority of time in one area like OU 2 or a small portion (including the 
IHSS's) of OU 2. In order to protect the susceptible populations, the 
Division recommends that the fraction contacted (FC) (if i t  is used) be 
changed to 1.0 from 0.5 for future and current residential receptors. 

c 

Response: Based on information presented in the EPA's Exposure Factors handbook, 
a typical exposure case (i.e., individual wears long sleeve shirt, pants and 
shoes) the exposed skin surface is estimated to be 2,000 cm'. The  most 
recent guidance in the Interim Guidance for Dermal Exposure Assessment 
recommends use of the upper end of the range for exTosed skin area as 
5,000 cm' for adults (hands, legs, arms, neck, and head). Because the 

residential exposure scenario is intended to characterize average exposures 
over all seasons, this recommended default value of 5,000 cm' is 
conservative for evaluating this exposure scenario. Since a "npical case" 
exposure is defined to be limited to 2,000 cm', D O E  believes that 
assessing the ecological researcher and residential exposure at 2,910 cm' 
is adequately protective. 

An average soil adherence value of 0.5 mg/cm' will be used in conjunction 
with other Rh4E values to estimate dermal exposure to soils so as to not 
overestimate exposures by using :he most conservative value for each 

assumption. Tne range of vzlues cited in EP.4 1992 will be used in a 
quantitative uncertainty analysis of dermal contact wi th  soil if i t  is a 
driving pathway in the  risk zssessment. 
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When providing risk estimates for a hazardous waste site, the objectives 
and guidelines provided by EPA are to define a conservative but 
reasonable estimate, usually the 95th percentile of maximurn probable risk. 
(See EPA 1991b, Risk Assessment Guidance for Superfund, Volume I: 
Human Health Evaiuation Manual. Supplemental Guidance, "Standard 
Default Exposure Factors." OSWER Directive 9285.6-03, Page 3.) {Also 
see Federal Register, Volume 57, Number 104, Page 23922, Friday, 
May 29, 1992.) Because the derivation of the risk estimates are a 
combination of many different individual assumptions, the use of the most 
conservative value for each assumption may lead to an estimate of 
exposure (and risk) that is unreasonable and  far above the 95th percentile. 
Compounding extreme conservatism can result in a total exposure that is 
unrealistic and can inappropriately influence the establishment of cleanup 
criteria and evaluation of remediation alternatives. DOE believes that the 
scenarios described in this technical memorandum, as revised, are amply 
conservative and consistent with EPA guidelines. 

The current literature regarding the relative contribution of outdoor soil 
to indoor dust is inconclusive. DOE assumes that, even for individuals 
who spend all of their time at home, only half of the  ingested soil or dust 
originates as contaminated media. The other half includes dust from more 
distant sources, as well as a variety of indoor sources unrelated to outdoor 
soils. Therefore, DOE will use an FI value of 0.5. 

CDH S-36: Section 5.1.7 

Comment: It  is unclear from this discussion whether actual sediment concentrations 
of metals or chemicals are going to be factored into the surface water 
model. What is "a suspended sediment factor"? 

A researcher is likely to be exposed to surface water for more than 7 
events/year. Tnis value is not acceptable. 
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Response: Dermal contact with sediments at OU 2 is assumed to result from 
activities such as wading that suspend some sediment in the aqueous 
medium. Therefore, a portion of sediment suspended during wading 
activities is defined as the suspended sediment factor. 

See response to Specific Comment Number 34. 

CDH S-37: Table 5-1 

Comment: How are chiidren factored into the 0.83 m3/hr inhalation rate? 

Response: See response to General Comment Number 3. 

CDH S-38: Tables 5-9, 5-10, and 5-11 

Comment: Tine combination of an EF of 30 days/y and ED of 1.0 years for a future 
on-site construction worker is not reasonable. A future on-site 
construction worker could be involved in home building, road construction, 
utility construcrion and maintenance, office qr industrial construction, etc. 
Most of these activities, if confined to one calendar year, would last more 
than 30 days. Conversely, if they only last 130 days, they wouid probably 
be repetitive and cover more thar. one calendar year. Either one or both 
of these factors should be increased to ;? more reasonable value. 

, Response: The construction of a housing subdivision or commercial building 
foundation is estimated by design engineers to take 30 days at most. The 
same workers would not likely be involved in every residential or 
commercial building development project that occurred on site at various 
points in the h ture .  

.- 
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Response to DOE General Comments 

DOE (2-1: 

Comment: 

Response: 

DOE G-2: 

Comment: 

Our first major concern with the document is that the site descriptions in 
Section 2.1 indicate that all Individual Hazardous Substance Sites (IHSS’s) 
in OU 2 (with the possible exceptions of the Reactive Metal Destruction 
Site, the Gas Detoxification Site and the East Spray Irrigation Sites) have 
had the surface soil removed or covered with asphalt or clean soil. If 
these descriptions are correct, it would appear that there is no major 
source of contaminants to be released via the postulated surface soil- 
related release mechanisms. Tnere may be no complere exposure 
pathways associated with surface soils. Please discuss this issue further. 

The extent of clean-up of the areas discussed in Section 2.1 was not risk 
based. Therefore, sampling of these areas will determine whether any 
remaining contamination poses a potential health risk. 

Our other major concern is that this document assumes the source areas 
for contaminated surface soil are the IHSS’s. The surface soil sampling 
proposed in Technical Memorandum (TM) Number (No.) 7 (January 
1993) for This OU specifies only 6 samples in the IHSS’s, 2 in tne 903 Pad 
Area, 2 in the Mound, and 2 in the East Trenches. If surface soil 
contamination does exist, the analytical results frorn these 6 samples are 
unlikely to be adequate for risk assessment or for the contaminant 
transport modeling proposed, especially given the disparate disposal 
histories of these IHSS’s. TM No. 7 also recommends reconnaissance 
sampling of an area of about 1 square A l e  east of the IHSS’s. 

It is unciear how these samples wouid be used in this Risk A.ssessmen1. 
Reco;n=end rhat rhere be more coordination benveen actual Risk 

.. 
Assessment needs ana proposed sanpiing. 



Response: 

DOE G-3: 

Comment: 

Response: 

_ _ _  - - __ ~- - .__ - - _ _  - _ -  ~ ~ _ _  ~ 

The surface soil sampling plan was designed to address OU 2 wide surface 
soil contamination. Based ont he fact that the IHSSs have been cleaned- 
up to some extent and remaining surface soil contamination has likely 
dispersed over time, a more uniform pattern of conramination would be 
expected. 

Throughout the document, exposure pathways and exposure routes are 
stated to be significant or insignificant. The decision on the significance 
of most pathways should be made based on the results of the Risk 
Assessment. Recommend that exposure pathways simply be  designated as 
complete or incomplete in this document. 

Agreed. EPA's Risk Assessment Guidance for Superfund (Part A, 
Section 3.5) states that a human health evaluation "should be limited to 
the complexity and level of detail necessary to adequateiy assess risks ..." 
Tne relative significance of pathways is typically known from expb ri ence 

and is used to ensure that driving pathways are addressed quantitatively 
and that unnecessary calculations are not made. 

The  purpose of the designations was to eliminate incomplete exposure 
pathways from the risk assessment, to qualitatively address negligible 
pathways, and to quantitativeiy evaluate significant or insignificant 
pathways. 

.- 
c 

ResDonse to DOE SDecific Comments 

DOE S-1: Section i.2, page (p.) 1-3, first paragraph 

Comment: This paragraph c'3ssifies exposure scenxios  as significant. insignificant or 
negligible. However, Section 3.4 classifies scenarios 2s improbable, 
plausible or credible. Section 4.5 applies the significant, insignificant or 
negligible I terminology to exposure pa:h\vavs and  routes. Recommend tha t  
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this type bfterminology be dropped altogether or at least :hat consistent 
terminology be used to describe exposure scenarios. 

_-  - 

Response: Consistent terminology will be used in the re\<sed technical memorandum 
in Sections 1 and 4. The discussions in Section 3 will differ and simply 
describe potential future land uses as credible or improbable. Tne 
following illustrates this terminology for future land uses: 

For the purpose of a qualitative evaluation of potential 
receptors, future land-use scenarios have been categorized 
as either improbable (unlikely to occur because of serious 
constraints) or credible (expected to occur given the right 
set of circumstances). Table 3-3 presents the probability 
classification for the five major future land use categories 
(residential, commercial/industrial, recreational, ecological 
reserve, and agricultural). 

Future land uses considered to be improbable include on- 
site residential, on-site agriculture, off-site agricultural, and 
off-site ecologicai reserve. Both on-site agriculture and on- 
site residential are considered improbable because of the 
increasing public interest in preserving unplowed prairie and 
wetland habitats and protecting wildlife. Tnis is evidenced 
by ongoing acquisition of open spa& by Jefferson County, 
Boulder County, and the City of Eoulder (including large 
tracts near RFP) and the recent designation of the Rocky 
Mountain Arsenal as a wildlife refuge by the U.S. Fish and 
Wiidiife Service. Like RFP, the Arsenal is a large 
(27-square mile) RCM/CERCL.4 site that was protected 
from grazing or development because of weapons 
production and the need for an extensive buffer zone. 
Additionaiiy, zgriculture would offer poo; economics 
corn? ar e d to commercial/ i no us t r i a1 a eve1 op me n t . 

Off-sire agriculture is considered to be less likely than 
residential, commercial/industrial, or recreational uses 
beczuse of economics as weil as increasing public and 
comxuniq interes: in preserving open space. This is also 
c0nsij:ent with existing regional zoning and land use 
designations, as discussed in Sectior! 3.3 of the technical 
memorandum and shown on the figures included in that 
section. Tnerefore, although agriculture currently occurs in 
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DOE S-2: 

Comment: 

Response: 

nearby off-site areas, it is anticipated that this use will 
gradually diminish and eventually disappear from parcels 
closest to the site. 

Use of off-site areas as ecological reserves is considered 
improbable because of the disturbed nature of most parcels 
(cultivation or heavy grazing) and the proximity to planned 
comercial/industrid or mixed commercial/residential uses. 
Exceptions might be stands of cottonwoods near Standley 
Reservoir, where bald eagles were observed in the winter of 
1992-93. 

Future on-site land uses considered to be credible include 
commercial/industrial, recreational, and ecological reserve. 
Commercial/industrial uses would be appropriate, at least 
for the present industrialized area of RFP, because of the 
existing infrastructure, economic advantages, and reduced 
liability concerns. On-site recreational and ecological 
reserve would be consistent with the ecological diversity and 
scenic quality of the site, the existing miidlife use and 
presence of several species of special concern, the increasing 
regional interest in habitat preservation and undeveloped 
recreation, and minimal liability issues. 

Credible future off-site uses include ~.ommercial/industrial, 
residential, 2nd recreational. All thise are consistent with 
recent growth and development patterns in the northwestern 
Denver metropolitan area and are projected in various 
planning documents (see Section 3.2). 

Section 2.5.3, p. 2-11, second paragraph 

If the seeps along the  Walnut Creek drainage are currently being 
remediated. it is unclear why their contribution to surface water 
contamination would be included in the risk assessment. 
further. 

Please explain 

1: was incorrectly stated in the technical memorandum that seeps are 
currently being remediated. Seeps are actually only being treated. The 
source of  seep Contamination is not being addressed. 



S-3: 

Comment: 

Response : 

DOE S-4: 

Comment: 

Response: 

Section 2.5.3, p. 2-12 

The discussion of the use of ground water from the 
hydrostratigraphic unit (UHSU) (or equivalent off-site units) and 
alluvium of the Walnut and Woman Creek drainages needs 

upper 
in the 
to be 

expanded either here or in the land-use sections. There needs to be a 
specific statement on whether the UHSU is capable of yielding sufficient 
water for domestic or drinking purposes and whether that water is potable. 
Tnis statement is needed to support the inclusion or exclusion of an 
on-site future residential drinhng water scenario (Section 4.5.3.6). While 
there are apparently no wells currently screened in the alluvium of the 
creek drainages, the possibiiity of future wells needs to be assessed to 
support the contention that off-site ground water will not be used in the 
future. for domestic or drinking purposes. 

The No. 1 sandstone that is connected hydraulically to the alluvium can 
support a residential well. The groundwater in the alluvium and colluvium 
is not sufficient to support a domestic well. 

Section 4.5, p. 4-5, second paragraph 

Recommend that the significant/insignificant terminology be dropped. 
Please see General Comment. 

Tne purpose of the  designations was to eliminate incomplete exposure 
pathways from the risk assessment, to qualitatively address negligible 
pathways, and to quanciratively evaluate significant or insignificant 
p zit h ways. 
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DOE S-5: 

Comment: 

Response: 

DOE $6: 

Comment: 

Response: 

DOE S-7: 

Co mrn e nr : 

- ~ 

Section 4.5.1, p. 4-6, fourth paragraph 

With the possible exception of dilution in ambient air, the arguments in 
this paragraph for excluding inhalation of volatile organic compounds 
(VOC) in outdoor air should also apply to indoor air. Recommend that 
inhalation of indoor VOCs be  deleted as a pathway of concern on this 
basis. If this deletion is not possible, please revise the paragraph to 
emphasize the dilution argument for outdoor air. 

Dilution of indoor air containing VOC’s volatilized from subsurface soils 
through a foundation does not occur to the same extent as outdoor air 
prior to the exposure point in a closed building. Tne  paragraph will be 
revised for clarity. 

Section 4.5.1, p. 4-6, fifth paragraph 

Tnis paragraph is inconsistent with the inclusion of ground water ingestion 
as a complete future on-site exposure pathway (Table 4-1 and Section 
4.5.2.6) and with the assumed contribution of ground water to 
concentrations of indoor VOCs. Please--see also Specific Comment 
Number 3. 

Direct ingestion of groundwater does not involve volatiiization of VOCs 
to outdoor air. Exposure to indoor air  VOCs from groundwater is not 
addressed in this paragraph which discusses volatiiization to outdoor 
(zimbient) air. 

Section 4.5.2, p. 4-7 to 3-19 

This section contains much repe:irive material. For example all 6 
subsecrions begin with the same sentence listing potential chemical release 
mechanisms, and restates in each subsection that ground water and storm 
runoff contribute to surface water contamination. Suggest that the 
chemical release mechanism and the general potentia! pathway discussions 



Response : 

DOE S-8: 

Comment: 

Response: 

DOE S-9: 

Comment: 

Response: 

DOE S-10: 

Comment: 

- _ _  - - _ -  _ - _  . - 

be done once at the beginning of Section 4.5 and that the 4.5.2 subsections 
simply state why particular pathways are included or excluded for a given 
s cenari 0. 

Conceptual site models (Figure 4-1) are a challenge to explain, and i t  is 
believed that the current explanation is sufficient. 

Section 4.5.2.1, p. 4-8, second paragraph 

The implication that dermal absorption is relatively insignificant with 
respect to ingestion for soils is incorrect. Risks associated with the two 
exposure routes for soils are comparable. 

I t  is believed that the relative significance of the two exposure routes is 
correct as stated; however, we intend to assess both the significant and 
insignificant exposure routes quantitatively. 

Section 4.5.2.1, p. 4-8, third paragraph 

It is unclear why radionuclides should be kxcluded from consideration 
based on expected low concentrations. Radionuclides are the only 
contaminants for which historical evidence exists for si, onificant wind 

dispersion. Plezse explain. 

Radionuclide exposure to off-site residents will be addressed in the revised 
technical memorandum due to the relatively high source term in surface 
soils at OU 2. 

Section 4.5.2.1, p. 4-9, first and second paragraph 

The arguments zgainst considering plant uptake from soils are not correct. 
Tne first bullet limits the discussion to metals when there is no basis for 
excluding organic compounds. The statenenl in the next paragrapn that 
inrake irom ingestion and dermal contact will greatly exceed the i,l,ake :,* is 



Response : 

DOE S-11: 

Comment : 

incorrect; for organic compounds intzke from plant ingestion usually 
exceeds intake from soil ingestion or dermal contact by an order of 
magnitude or more. Recommend that plant uptake from soils be  carried 
through the Risk Assessment. 

It is beIieved that estimating risk due to plant uptake off-site is 
unreasonable because of the extreme dilution associated with aerial 
transport and &ng throughout the root zone. Conservative estimates of 
dilution as a result of Gaussian dispersion to an off-site garden, couple 
with tilling of the top 15 cm of the garden soil, result in a dilution factor 
of at least 60,000 following 30 years of deposition. Dilution due to 
Gaussian dispersion is estimated to result in an annuzl deposition rate of 
less than 100 mg/m2 of OU 2 particulates on garden soil at the  location 
of the off-site residential receptor. This value is conservative, because the  
model actually predicts this deposition rate at a distance of one mile from 
tne source. Using a tilling depth of 15 crn and a soil density of 1.2 g/cm3 
results in a total diiution factor of at least 1.8 million for each year's 
deposition. Assuming that aerially deposited contaminants accumulate at 

the same rate for a period of 30 years yields a total dilution factor of at 
least 60,000. Of course, the use of soil kmendrnents would result in 
further dilution. Tnerefore, the additive exposure associated with plant 
uptake from rhe soil (compared to deposition of foliar parts) is 
insignificant. 

Section 4.5.2.3, p. 4-12, fifth paragraph 

The statements in the first sentence concerning the significance of 
scenarios and exposure routes are incorrect. Direct contact with soils 
would be expected to be more significant for construction workers, who 
may be in intimate contaci with soils during excavations, rnan for office 
workers. and  intake via dermal contact and ingestion are comparable. 
Again. recommend that such ~ tz t emen t s  be dropDea. 

-S- 



- -  - - -~ - ~_ - .  

Response: The text is incorrect as ulitten; "signi5canl" and "insignificant" were 
inadvertently switched. 

DOE S-12: Section 4.5.2.4, p. 4-13, third paragraph 

Comment: For surface water, exposure via dermal contact is usually much more 
significant than incidental ingestion, contrary to what is stated here. Given 
the intermittent nature of the streams and the fact that the ecological 
researcher would be highly unlikely to be swimming, incidental ingestion 
would be expected to be negligible in this case. The statements on 
relative significance should be dropped or corrected. In addition to 
dermal contact with water, dermal contact with sediments could be an 
important exposure route. Recommend that this exposure route be added 
to the Risk Assessment. 

Response: This would be true for the ecological researcher. The statements on 

significance will be corrected. Dermal contact with sediments is addressed 
for the ecological researcher and future on- and off-site residents (see 
Figure 4-1). 

Section 4.5.2.4, p. 4-13, top of page DOE S-13: 

Comment: Please see Specific Comment Number 5. 

Response: See response to specific Comment Number 5. 

DOE S-14: Sec:ion 4.5.2.5, p. 4-15, second paragraph 

Comment: Given the intermittent nature of the streams and the difficuly of access 
it wotlld appear highly unlikely that residents would have significant 
exTosure to t h e  creeks. Recommend that this exposure pathway be 
deieted for the residential scenario. See also Specific Comment 
Number 12. 
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DOE S-15: 

Comment: 

Response: 

DOE S-16: 

Comment: 

Response : 

DOE S-17: 

Commen:: 

R e  sp om e: 

- -- - 

Exposures to  surface water and sediments will be addressed for future 
residents only, due to the assumption that there \Vi11 be no control of 
stormwater in the future. Tnere is not significant exposure to the creeks. 
The EF is equal to only 18 hours/yr. 

Section 4.5.2.5, p. 4-15, third paragraph 

The fact that there are currently no domestic wells in the alluvium of the 
Woman Creek and Walnut Creek drainages does not preclude future 
domestic wells in those locations. Arguments against the future use of 
ground water off sire need to be based on the hydraulic nature of the 
geological units or the quality of the water. Please see also Specific 
Comment Number 3. 

Please see response to Specific Comment Number 3. 

Section 4.5.2.5, p. 4-16, second and third paragraph 

Material is repeated verbatim from an earlier section. Please see Specific 
Comment Number 10. 

The text will be revised as described in the response to specific Comment 
Number 10. 

Section 4.5.2.5, p. 4-16, fourth paragraph 

Material is repeated verbatim from an earlier section. Please see Specific 
Comment Number 9. 

The  text uill be revised as described in the response to Specific Comment 
Number 9. 

-10- 
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DOE S-18: Section 4.5.2.6, p. 4-17, fourth paragraph 

Comment: Please discuss the evidence that the hydraulic properties of the UHSU are 
suitable for domestic wells. Please see also Specific Comment Number 3. 
In addition, if the unit is suitable for drinhng water wells, water from the 
unit would probably also be used for other domestic purposes such as 
bathing. If ground water ingestion is considered a complete pathway, 
dermal contact and inhalation of VOCs should be added as complete 
pathways. 

Response: See response to Specific Comment Number 3. Inhalation of VOCs 
volatilized from UHSU groundwater is addressed for the future on-site 
resident (see Figure 4-1). Dermal contact is typically insignificant 
compared to groundwater ingestion. 

DOE S-19: Section 4.5.2.6, p. 4-18, second paragraph 

Comment: For organic compounds intake from plant ingestion usually exceeds intake 
from soil ingestion or dermal contact by an order of magnitude or more. 
Please correct the statements to the contra+. in this paragraph. 

Response: Comment noted. Text will be revised. 

DOE ,520: Section 5.0, p. 5-2, top of page 

Comment: The units in the equation are correct only for water or air. Units for soil 
or plants are usually mg/kg and mg/day for concentration and ingestion 
rate, respectively. Since all units are given in the tables, this equation 
could be deleted. Please correct or deiete. 

Response: Comment noted. The equation is intended for explanzrion of units only. 

-i 1- 
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DOE S-21: Section 5.1.5, p. 5-8, first paragraph ~ 

Comment: Both the ingestion rate and the exposure frequenq used for the surface 
water pathway are generally considered appropriate for suimming. Given 
the nature of the creeks, i t  seems uniikelv that either an ecological worker 
or a resident would be immersed in the creeks. Suggest that the ingestion 
rate be lowered or that the  ingestion pathway be deleted altogether since 
i t  is unlikely to be important. The exTosure frequency is probably 
reasonable but should be considered a site-specific variable not referenced 
to Environmental Protection Agency (EPA) 19392. Please see also 
Specific Comment Numbers 12 and i4. 

Response: Agreed. The lack of available information on this activity pattern resulted 
in a conservative extrapolation of wading to swimming. Typically, 
ecological research would involve a combination of periodic field work 
coupled uith extensive time in the library, office, or laboraton,. This work 
includes reviewing existing literature, compiling the raw data, performing 
statistical anaiyses, preparing tables and graphics, and writing text. 
Recently, Dr. Ward Whicker of Colorado State University, who has 
performed extensive ecological research1'at RFP, estimated thal a 
reasonable estimate for a typical researcher at OU 2 would include field 
work for 4 hours per day, 13 weeks per year, over 2 period of 2.5 years. 

DOE S-22: Section 5.1.7, p. 5-10, first paragraph 

Comment: The exposure frequency and exposure time are probably reasonable but 
should be considered site-specific Lrariabies not referenced to EPA 1989a 
since that document assumes a swimmer scenario. Water permeability 
constants for most organic chemicals are given in Dermal Exposure 
Assessment: Principles and ,4ppiications (EP.4 1992) or can be calculated 
from empirical formulas; there is no need to reference a single default 
values 2s is done here. Please see also Specific Comment Fumbers 12 

and i4.  

.? - 1-- 



Response: Chemical-specific permeability constants, if available, will be determined 
from appropriate, current literature. Tnis information will be submitted 
for review and approval prior to inclusion in the Toxicity Assessment 
Technical Memorandum. EPA and CDH will have an opporturity to 
review the methodology and specific values to be used at the time. 
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